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Amendments to rhc Claims 

This listing of claims will replace nil prior versions and listings of claims in Ibc 

application. 
Listing of Claims 

1, (Currently amended) A substrate comprising a surface and a polymer, the 
polymer coating at least a portion of and being coupled to the surface; 

the polymer comprising: 

at least about 40 moI-% .N-subsiiluied acryiamidc. N/N-d (substituted 
acryiamidc, N-substituicd meihacrylamicK N,N-disubsliUiled mclhacrylamidc, or 
mixture thereof; 

one or more pendant reactive groups configured to form covalcnt bond 
with hiomolcculc . wherein t hfijencfaw^ compri se 
thciroochc nuciUIv reactive group. phoiochcmkaHv reactive u »^miLJlLmi2LU.'r<?s 
thereof. 

2, (Original) The substrate of claim I < wherein the polymer comprises N,N- 
dimcthyJacrylamidt\ N.N-diclhylacryhimidc. N-isopropylacrylamide, N-i- 
butylaerylamide, N-ociylacrylamidc. N-cyelohexybcrylamide, N-phcnytacrylarnidc, N- 
ben/.ylacrylamide. N-fCH^OGU^acrylamide, N-(CH>CH:OH)acry1amiclc. N- 
(CH20H)aery!amide, N-(CHjCH^ClI-Ol!)acrylainide, N-mcdwImcthacrylamide, N- 
cthylmethacrylamidc, N,N-dimethylmcthaerytamide, N,N-dielhylmethacrylamidc, N- 
acrytoylmorpbolinc. N-methacryloylmorpholinc, N-(CH 2 OCjl lo)methacrylamidt\ N- 
(CH 2 CH 2 OH)methacrylamide, N-(ClI>OH)melhaerylamidc, or mixtures thereof. 

3, (Original) The substrate of claim 2, wherein the polymer comprises N,N- 
d i met h y i aery lam ide. 

4, (Original) The substrate of claim 1 % wherein the polymer comprises about S5 to 
about 95 mol-% N-subsiituted acryiamidc. N.N-disubslilutcd acryiamidc. N-subslituted 
mcthacrylamidu, N,N~disub$liiuLcd mcthacrylaniide, or mixture thereof. 
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5. (Original) The substrate of claim 1 . wherein the polymer coaling comprises an 
N-substituled acrylomide, N.N-disuhstiiulcd acrylamide, N-subsiitulcd mcthacrylamidc 
N % N-disubsiitutcd methacrylamide, or mixture thereof in an amount effective to provide a 
contact angle of about 30" to about 60° for a sessile water drop, 

6. (Cancelled) 

7. (Currently amended) The substrate of claim [16)] L wherein the one or more 
reactive groups comprise thcrmochemically reactive group; the tiicrmochcrmcally 
reactive group comprising NOS, epoxide, aldehyde, isolhiocyanafc, or mixtures thereof. 

8. (Currently amended) The .substrate of claim [[6]J L wherein the one or more 
reactive groups comprise photochemically reactive group; the pholochemicatly reactive 
group comprising acetophenone, benzophenone, qumonc, anlhraquinonc. anthronc, 
heterocyclic analog of an throne, or mixtures thcrcol. 

*). (Currently amended) The substrate of claim [[(*)] \ % wherein the one or more 
reactive groups comprise photochemical)}' reactive group: the photociiemically reactive 
group comprises photorcactivc aryl ketone; and the biomolccule comprises nucleic acid. 

10. (Original) The substrate of claim I, wherein the substrate comprises activated 

slide. 

1 1. (Original) The substrate ofdaim 10. wherein 
the slide is configured for fabricating microarray; 
the biomolecule comprises nucleic acid; and 

the surface comprises the surface of plastic, silicon hydride, or organosilanc- 
pretreatcd glass or silicon slide. 
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12. (Original) The substrate of claim 10. wherein the slide is configured to 
receive sample in an amount of twenty nanoKlers or less. 

13. (Original) The substrate of claim 1, wherein the biomolccuie comprises 
polypeptide or nucleic acid. 

14. (Original) The substrate of claim 1 3. wherein the biomolccuie comprises 
nucleic acid and the nucleic acid comprises amine group, sulffcydryi ftroup, or mixture 
thereof. 

1 5. (Currcnlly amended ) A substrate comprising: 
support surface: and 

polymer coupled to the support surface; 
the polymer comprising: 

at least about 40 mol-% N-subslilulcd acrylamide. N,N- 
disubstituicd acryiamidc, N-subsliUilcd moihacrylamidc, N,N- 
disubstiUilcd methacrylamide, or mixture thereof; and 

one or more reactive groups, whe rein the one or more rea_ctiye 
groups comprise i hcmi ochcmica lly react;? vc group, photoclicmic ftlly 
reactive uroup or mixtures thereof ; 
wherein the polymer is configured to form eovalcnt bonds with biomolccuie. 

16. (Currcnlly amended) A composition comprising polymer: 
the polymer comprising: 

at least about 40 mol-% N -substituted ncrylamidc. N,N-disobsiiiuicd 
acrylamidc. N-substituled melhacrylamide, N..N-di$uhslilutcd mcthacrylamide, or 
mixture thereof; and 

one or more reactive groups configured to form eovalcnt bonds with 
corresponding functional groups on biomolccuie, wherein t he one or mor e 
rgjcjjvc; groups comprise Ihemioeheinically rea ctive group . phoUKhcmically 
reactive group or mixtures thereof; 
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the polymer being configured to be covakntly aliachcd to surface. 

1 7. (Original) The composition or claim 16, wherein the polymer comprises N.N- 
dimelhylacrylamidc. N.N-diethylacrylaraidc, N-isopropylacrylamidc, N-l- 
butylaciyJamide, N-oclylacrylamidc. N-cyc!ohexy!aeryhmwk\ N-phenylacryiamidc. N- 
bcn/.ylacrylamide, N-CCHsOC^H.Oacrylomide. N-{CH 2 CH 2 OH )acrylamide. 
(CH.OHJacrylamid^^ N- 
clhylmcthacrylamidc, N.N^imcthylnicthacrylamidc.N % N-diclhylmclhacrytamido, N- 
acryloylmorpholine, N-mclhacryloylmoipholinc. N-(CJ liOCjH^mclhacrylamide. N- 
fCH : CH 2 0!I)methacry]amidc, N-{CH 2 OH)mcihacrylamidc, or mixtures thereof. 

i 8. (Original) The composition of claim 1 7. wherein the polymer comprised N.N- 
dimcthylacrylamidc. 

19. (Original) The composition of claim 16, wherein the polymer comprises 
about K5 to about 95 mol»% N-subslitutcd acrylamidc, N,N-disiibstilutcd acrylamide, N- 
substitulcd nicthacrylamide, N,N-disubslilulcd mcthacrylamide, or mixture thereof. 

20. (Original) The composition of chum 16, wherein the polymer coating 
comprises an N-substitufcd acrylamide, N.N-dtsubstituied acrylamide. N-substitutcd 
methacrylamide, N»N-di$ub$litutcd mclhacrylamidc, or mixture thereof in an amount 
effective to provide, when coaled on a surface of a substrate, a contact angle of about 30" 
to about 60° for a sessile water drop. 

21. {Cancelled) 

22. (Currently amended) The composition of claim 04- 16, wherein the one or 
more reactive groups comprise thermochemieally reactive group; the Uicrmochcmically 
reactive group comprising NOS. epoxide, aldehyde, isolhioeyanare, or mixtures thereof. 
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23. (Currently amended) The composition of claim 24 JJk wherein the one or 
more reactive groups comprise photochemical]? reactive group; the photochemically 
reactive group comprising acelophcnonc, benzophononc, quinone, anthraquinone* 
anihronc. heterocyclic analog of anthrone, or mixtures thereof. 

24. (Currently amended) The composition of claim 3+ ]6, wherein the one or 
more reactive groups comprise photochemically reactive group; the photochemically 
reactive group comprises photoreachvc uryl ketone; and the biomolccule comprises 
nucleic acid, 

25. (Original) The composition of claim 16. wherein: 
the biomolccule comprises nucleic acid; and 

the surface comprises organosilane-preireatcd glass, orgaiwsilanc-prctrented 
silicon, silicon hydride, or plastic. 

26. (Withdrawn) A method of attaching biomolccule to surface of substrate, the 
method comprising: 

providing composition comprising polymer; 
the polymer comprising: 

at least about 40 mol-% [^-substituted acrylamidc, N,N- 
disubsliluled acrylamide, N-suhstitttied methacrylamide* N,N« 
disubsliluled melhaerylamide, or mixture thereof; and 

one or more pendent reactive groups configured to form covalcnt 
bojids with corresponding functional groups on biomolccule,, wher ein the 
oiisL^IlJllgLCSpJEMBQSl filM reactive groups are selected from thcrmochcnyically 
. r i^.^ reactive uroup, or mixtures there of; 

the polymer being configured to be covalently attached to the surface 
coating and immobilizing the composition on the substrate surface; 
providing solution comprising biomolccule comprising one or more functional 
groups reactive with the reactive groups; 

applying an aliquot of the solution to the substrate surface; and 
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forming covaleni bonds between ilic reactive group and the functional group of 
the biomolecule. 

27. (Currently amended) A microarray comprising: 
support surface; 

polymer covalently coupled to the support surface; 
the polymer comprising: 

at least about 40 mol-% N-subsliluled acrylamidc. N.N- 
disubstitutcd acrylamidc. N-suhslitutcd mclhaerylamide. N,N- 
disubstituftcd mclhaerylamide. or mixture thereof; and 

one or more reactive groups, ,, wherem the on e or more r eactive 
groups are select ed iron) thermochemically reactiv e uroun, 
phoKKj^^ 

biomolecule covalently bound to the polymer in discrete spots. 

28. (Original) The microarray of claim 27, wherein the spots are generally 
circular in shape, have a diameter of about 20 microns to about J 00 microns, and are 
separated from other spots in the array by center to center spacing of about 40 microns to 
about 120 microns. 

2<X (Original) The microarray of claim 27, wherein the polymer coating 
comprises an N-substiruted acrylamidc, N.N~disub$lilnied acrylamidc, N-substituted 
methacrylamide, N,N-disubstitulcd mcthacrytomide, or mixture thereof in an amount 
effective to provide a contact angle of about 30" lo about 60* for a sessile water drop. 

30. ( Withdrawn) A substrate comprising a surface and a polymer, the polymer 
coating at least a port ion of the surface; 
the polymer comprising: 

at least, about 40 mol-% of monomer comprising an uncharged polar 
moiety other than primary amide; and 
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one or more pendent reactive groups configured to form covalent bond 
with biomoleculc . wherein t he one or more pendent reactive groups jussclccled 
from jherm ochemicallv re active group, nhoiQChcmicaHv reactive j?j;oui\ PJ 
mixture s 1 hereof: . 

3 1 . ( Withdrawn) The substrate of claim 30. wherein the polymer comprises: 
N-substiliitcd aerylamide, N.N-disubsiilutcd aerylamide, ^substituted 

meihacrytamidc, N,N~disubsliluted mclhacrylamide, or mixture thereof; 

hydroxyalkylacrylate, hydroxyalkylmethncrylaie, alkyl oraryl acrylatc, alkyi or 
aryl mcthacrylate. ethoxycthoxyethylaerylale, polypropyteneglyeolmonomelhacrylale, or 
mixtures thereof; 

vinylpyrrolidonc. vinyleaprolactam, N-vinyl-N-nicihylacclamidc, 
vtnylmethyiether, 2-vinylpyriilinc-N-oxidc. vinylmeihylsulfone. or mixtures thereof; 

ethylcncglycol, elhyleneimine, PK(j derivative of mpnomelhacrylalc, or mixtures 
thereof; 

aminimide; or 
mixtures thereof 

32. (Withdrawn) A substrate comprising: 
support surface; and 

polymer coupled to the support surface; the polymer comprising: 

at least about 40 aiol-% of monomer comprising an uncharged polar 

moiety other than primary amide; and 

more than one reactive uroup , wherein the mo re than one reactiv e ftrouns 

are selected f rom thcrmochemi cally reacti ve ^roup, photochcmicallv reactive 

^roup. or mixtures thereof : ; 

wherein the polymer is configured to form covalent bonds with biomoleculc. 

33. (Withdrawn) A composition comprising polymer; 
the polymer comprising: 



8 

PAGE 9/16 * RCVD AT 2/5/2007 4:09:44 PM [Eastern Standard Time] * SVR:USPTO-EFXRF-1/22 * DN1S:2738300 * CSID: * DURATION (mm-ss):04-22 



02/05/2007 15:08 FAX 



MERCHANT & GOULD 



1010/016 



Application No. 10/677,022 

at least about 40 mol-% of monomer comprising an uncharged polar 
moiety other than primary amide; and 

one or more reactive groups configured to form covalenl bonds with 
corresponding functional groups on biomulcculc., wherein ihgjin^MTioiy 
reactive uronns are selected fro m ihcrmoche mically reactive j maua* 
photochem icaHv reactive uroup, or niix1jireg.LllgJmf;; 
Lhe polymer being con figured to be covalently attached to surface. 

34. (Withdrawn) The composition of claim 33, wherein the polymer comprises: 
N-suhsliUilcd acrylamide, N,N-disubsiimted acrylamide, N-subslitutcd 

methacrylamide. N.N-disubslilutcd methacrylamide, or mixture thereof; 

hydroxyalkylaerylalc, hydroxya Iky Imelhacry late, alky! or ,iryl acrylate, alkyl or 
aryl methacrylate, cthoxyethoxyelhylaerylate, polypropylcncglvcohnonomcthncrylate, or 
mixtures thereof; 

vinylpyrroliclone, vinylcuprolaclam, N-vinyi-N-methylacetamidc, 
vinylmcfhylclhcr, 2-vinyIpyridine-N-oxidc, vinylmcihylsulfonc, or mixtures thereof; 

ethylcncglycoL elhyleneimine, PEG derivative of monomethaerylnte, or mixtures 

thereof; 

aminimidc; or 
mixtures thereof. 

35. (Withdrawn) The composition of claim 33, wherein the polymer coating 
comprises a monomer comprising an uncharged polar moiety other than primary amide in 
an amount effective to provide, when coaled on a surface of a substrate, a contact angle 
of about 30° to about 60° for a sessile water drop. 

36. (Withdrawn ) A method of attaching biomoiecule to surface of substrate, the 
method comprising: 

providing composition comprising polymer: the polymer comprising: 

at least about 40 mol-% of monomer comprising an uncharged polar 
moiety other than primary amide; and 
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one or more pendent reactive groups configured to form covalcnl bonds 
with corresponding functional groups on biomoleeule^yht^ 
pendent reactive uron ps are selected fro m tlicrmochcmic allvTejj^v^rpua, 
phqtoch emicalty reactive group, or mix ru rt^jhereof;; 

the polymer being contlgurcd to be covakmly attached to the surface; 
coating and immobilizing the composition on the substrate surface; 
providing solution comprising biomolcculc comprising one or more functional 

groups reactive with the reactive groups; 

applying an aliquot of the solution on the substrate surface; and 

forming covalcnt bonds between the reactive group and the functional group of 

the biomolcculc. 

37. {Withdrawn) The method of claim 36, wherein the polymer comprises: 
M-subslitutcd acrytamide. N,N-disubstiU»ted acryhimide, N-substilutcd 

methaerylaniide. N,N»distibstituted nicthacrylamide, or mixture thereof: 

hytfroxyalkylacrylntc, hydros yalkylmethacrylale. alkyt or aryl acrylaUs. alkyl or 

aryl mcLhacrylalc, cihoxycihoxyclhylacrylaie. polypropyleneglycolmononK'lhaerylate, or 

mixtures thereof: 

vinylpyrrolidone, vinyleaprolactam, N-vjnyl-N-mcihylacctamidc, 

vinylmcthylcthcr, 2-vinylpyridine-N-oxidc. vinylmolhylsulfone, or mixtures thereof; 

crhylcncglycol, elhylcnciminc, PEG derivative of monomclhucrylatc, or mixtures 

thereof; 

aminimide: or 
mixtures thereof. 

38. (Withdrawn) The method of claim 36, wherein the polymer coating 
comprises a monomer comprising an uncharged polar moiety other than primary amide in 
an amount effective to provide a contact angle of about 30° to about 60° for a sessile 
water drop. 

39. (Withdrawn) A microarray comprising; 
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support sur face; 

polymer covatcnlly coupled to the support surface; 
the polymer comprising; 

at Icasl about 40 mol-% of monomer comprising an uncharged 
polar moiety other than primary amide; and 

one or more reactive groups , wherein th e one. or .mor e reactiv e 
grouflgjare ^ selected IroiT i (hcrmochemically rea ct iy^rou]^ 
phptochcmi caHv reactive y,rotip, oi\n|ixlnreg^ 
biomolcculc covalcnlly bound lo the polymer in discrete spots. 

40. (Withdrawn) The microarray ofelaim 39. wherein the polymer comprises: 

N-suhstiturcd acrylamiiie. N,N-disubstilulcd acrylamidc, N-stibsiiiulcd 
meihacrylamidc, N,N~disubsthmcd methacrylamido, or mixture thereof; 

hydroxynlkylacrylale, hydroxyalkylmdhaerylate, alkyl or aryl acrylalu, alkyl or 
aryl mcthacrylate. clhoxyethoxyethylacrylak\ polypropyleneyiyeolnionomethacrylale, or 
mixtures thereof; 

vinyipyrrolidonc, vinylcaprolactam. N-vinyl-N-melhylaccktmido, 
vinylmcthylclhcr* 2-vinylpyridinc-N-oxide, vinyimelhylsulfonc, or mixtures thereof; 

elhyleneglyeol. irthylcnciminc. PEG derivative of mnnomethacrylatc, or mixtures 
thereof; 

aminimide; or 

mixtures thereof. 

4L (Withdrawn) The microarray ofclaim 39, wherein the polymer coating 
comprises a monomer comprising an uncharged polar moiety other than primary amide in 
an amount effective to provide a contact angle of about 30° to about 60° for a sessile 
warcr drop, 

42. (Withdrawn) A substrate comprising a surface and a polymer, the polymer 
coating at least a portion of the surface; 
the polymer comprising: 
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an amount of monomer comprising tin uncharged polar moiety other than 
primary amide effective to provide a contact angle of about 30* to about 60° for a 
scssi le water drop; and 

one or more pendent reactive groups configured to form covalcnt bond 
with biomolecuie. 



43. (Withdrawn) A composition comprising polymer; 
(he polymer comprising: 

» quantity of monomer comprising an uncharged polar moiety other than 
primary amide effective to provide, when coated on a surface, a coniaci angle of 
about 30° to about 6(T for a sessile water drop; and 

one or more reactive groups configured to form covalcnt bonds with 
corresponding functional groups on biomolecuie; 
the polymer being configured to be covnlcnily attached to surface. 

44. (Withdrawn) A method of attaching biomolecuie to surface of substrate, the 
method comprising; 

providing composition comprising polymer; the polymer comprising: 

an amount of monomer comprising an uncharged polar moiety other than 

primary amide effective to provide a contact angle of about 30° to about f>() u for a 

ses s i I e w a I cr d rop ; o n d 

one or more pendent reactive groups configured to form covalcnt bonds 

with corresponding functional groups on biomolecuie; 

the polymer being configured to be covalcnily attached to (he surface 

coaling and immobilizing die composition on The substrate surface; 

providing solution comprising biomolecuie comprising one or more functional 
groups reactive with the reactive groups; 

applying an aliquot of the solution on the substrate surface; and 

forming covalcnt bonds between the reactive group and the functional group of 
the biomolecuie. 
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45. (Withdrawn) A microurrny comprising: 
support surface; 

polymer covalently coupled lo the support surface; 
the polymer comprising; 

an amount of monomer comprising an uncharged polar moicly 
other than primary amide effective to provide a contact angle of about 30° 
to about 6(f for a sessile water drop: and 
one or more reactive groups: 
biomolcctilc covalently bound to the polymer in discrete spots. 
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